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The Role of Student Attitudes and Beliefs About Mathematics and Science
Learning in Academic Achievement: Evidence From TIMSS for Six Nations
Abstract
In view of the prevalent belief among parents, educators, and policy makers that positive student attitudes
and beliefs about mathematics learning are associated with higher academic achievement, Turner and
Boe (1999) recently examined this association using data from the Third International Mathematics and
Science Study (TIMSS) for seventh- and eighth-grade students in the United States. In light of the
substantial support found by Turner and Boe for such attitude-achievement relationships under
statistically controlled conditions, the research reported here was designed to expand upon the prior
study by quantifying the strength of these relationships in both mathematics and science and to extend
the analysis to other nations. To examine cross-national similarities and differences in attitudeachievement relationships, Singapore, Korea, and Hong Kong (representing the Peoples' Republic of China
1) were selected from the East, and Switzerland, Germany, and the United States were selected from the
West.

Disciplines
Education

This report is available at ScholarlyCommons: https://repository.upenn.edu/gse_pubs/413

Introduction
In view of the prevalent belief among parents, educators, and policy makers that
positive student attitudes and beliefs about mathematics learning are associated with
higher academic achievement, Turner and Boe (1999) recently examined this association
using data from the Third International Mathematics and Science Study (TIMSS) for
seventh- and eighth-grade students in the United States. In light of the substantial support
found by Turner and Boe for such attitude-achievement relationships under statisticaUy
controlled conditions, the research reported here was designed to expand upon the prior
study by quantifying the strength of these relationships in both mathematics and science
and to extend the analysis to other nations. To examine cross-national simUarities and
differences in attitude-achievement relationships, Singapore, Korea, and Hong Kong
(representing the Peoples' Republic of China 1) were selected from the East, and Switzer
land, Germany, and the United States were selected from the West.
The association of student attitudes and beliefs with academic achievement has been
of interest to educators because the cultivation of positive attitudes about learning might
contribute to higher achievement (e.g., liking mathematics may lead to a higher level of
mathematics achievement). Conversely, it is also possible that success in learning
mathematics may lead to more positive attitudes about mathematics. The analyses of
TIMSS data reported here address this complexity in the relationship between attitudes
and achievement.
Furthermore, the development of positive student attitudes and beliefs about mathe
matics learning is entailed in the Currjculum

and Evalyatjon Standards tor School Mathe

matics, a set of recommendations prepared by the National Council of Teachers of

Mathematics (NCTM) (1989). Among NCTM's goals for students are (a) to learn to reason
mathematically, (b) to value the mathematical enterprise, and (c) to understand the role of
mathematics in human affairs. The first of these goals was stated most directly in

Unfortunately, the People's Republic of China (PRC) did not participate in TIMSS. Although Hong
Kong (HK) can be regarded as "representing" the PRC, by no means is HK "repreaentati.ve of" the PRC
or any of its parts (other than HK>. Therefore, no generalizations from HK to PRC are warranted, and
none ar• made in this report.
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